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MEMORANDUM 3¢ July 19690

From : TESS(3) Development Test Director
To: Commander, Naval Space and Warfare Systems Command (PMW-141)

Via: Commanding Officer, Naval! Eastern Oceanography Centenr

Subj: REPORT OF DEVELOPMENT TESTING FOR THE TACTICAL ENVIRONMENTAL
SUPPORT SYSTEM (TESS(3I)) :

Encl: (1) Raeport of resultz from Development Teat IIA (DT-IIA)
(2) Report o resulte from DT-IIB

1. Purpose. Development Test 1I waa conducted to support a
Milestone IIIl production and deployment decision. DT-I1 consisted
of DT-11A for TESS(2) ashere, DT-IIA for SMOOS and a combined

TESS(3) 7/SMOOS DT-IIB for unita afloat. 3MOOS DT-IIB will continue
through 17 November 1980,

2. Egy;amsaszszeﬁsm‘stszxngsgn; ‘The TESS(3) 13 a computer based

environmental data processing, communications and diaplay system to

be installed in selected Navy combatant ships and command centers
ashore. SMOOS ias a suite of environmental sensors that will be installec
aboard those same shipg and interfaced with TESS(3). EDM #3 was
installed aboard the Naval Eagtern Oceanography Center for the conduct

ot DT-II1A and for support of EDM #4 aboard USS Theodore Roosevelt
during DT-IIB. (/;sg Je

3. Background. The TESS(3) ¢/ SMQOS combination was developed to
provide Navy Tactical Commanders ashore and afloat with secure,
respongive, and robuat environmental support, including quantification
and display of environmenta! gsatellite data. The aim is to enable
Tactical Commanders to employ environmental understanding as a force
multiplier i1n all aspects of naval wartare. TESS(3), through various
interfaces will: provide graphical data via overlays to tactical C31
systems: provide digital data asz 1nput to tactical decigion aids: and

provide output of 32 proven applicationx (models) to operational users
now and additional applications later.

4. Scope. Development Test objectives were all geared

towards asses¥ing the ability of TESS(3) to enhanca warfighting
capabilities. Enclosure 1 contains test objectivea, limitations te
gcope, evaluation &riteria and results from DT-I1IA. Enclosure (2)
contains the same information pertaining to DT-IIB.




5. Remarks. Testing was both thorough and conclusive. We tagted
TESS(3) in a high OPTEMPO at sea environment. In doing so, machine
performance was much more critical than in tests aghore. In fact,
a judgement of suitability of TESS(3) ahould be made based on regultis
{rom testing at sea. even though TESS(3) will be placed at shore sites.
Will TESS(3) add to the operational commanders warfighting capabilitlies
Qur tesgting reveals that 1t will, given the correction of these major
Jiscrepancies:
(a) System parformance with regard to hangups muat be improved
dramatically. The operator ghould teel! confident that any task
he gives the machine will be finished the first time. There 12 n
time for rerunning applicationsz at gea.
(b) The interface with the SMQ-11 must be fixed auch that, with
rare exception, all satellite pasaesx are ingested properly into
TESS(3). Satellite data 13 critical to the QA division ability
to provide proper support.
(@) All rehosted applications programsg must work correctly. Thes.
programs are the backbone to the TESS concept.
(d1  The CCTV interface 1s critical to support as well. The inter-
ference problem must be resolved as must the issue of properly
diegplaying enhanced satellite images.

6. Qonclugion. TESS(3) testing proved that the machine will have a
positive :mpact on our ability to support the operational commander.
Certainly, current plans for continued upgrade of TESS8(3) will make 1t
even more valuable with time. However, ag stated in paragraph 3, TESS(3}
has some critical flaws. These flawe must be {ixed i1f we are to
demonstrate operational usafulness.

7. Becommendatigng. Prioritize our discrepanciea for correction by
Lockheed prior to DT-IIC. The four discrepancies lisgted in paragraph (5)
ghould be given the highest priorities. Continue with plans to conduct
DT-IIC on 21 and 22 August. Depending on USS Theodore Roossvelt
availability, conduct the testing on both EDM #3 and EDM #4. During
DT-1IC test against all known critical digcrepancies. Determine
readinaga for OPEVAL after f{inal tegting.
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DEVELOPMENT TEST IIA

TESS(3) N/UMK-2!

T: LT-IIA

t Jonduct. IT-IZA was conducted from 25 Apr .9%¢ Jhrcugh

1999 at the Naval Eastern 2ceanography (Center. Norrfolk Va.

t was conducted using perscnnel from VAVFAQ”“CFANCEN.

SYSENGCEXN Valle;o, NCARL W and COMSZAWARSYSCO ARSI

A=z this wasg the first fi1eld =2sting ot TESS:Q). we cxnducted

tured test Ln accoordance with NAVELZHSYSENGIEN Valle:c

L 14203-0336959 Jtilizing operatores trained at Lockheed 'n
Texag, test conductors ran the machine through :1%ts paces 1n an
Lo flnd 23z many problems as roszible. Both "low tempo’™ and

~empo’ =cenarios were r»un, n addition to the basic computer

ng. These scenaricz were repeated later 1n DT-IIE

When complete, we sSenerated many discrepancy reports, and

ack c¢f system performance. Communicationg interfaceg were

ed carefully throughout the testu.

=9

Obsectives. DT~-IIA objectives were generally geared owards

the machines ability %3 pertorm ~he tuncticonsg atv 2 shore zite,
. a4t sea Irenarics were 2130 un. As zuch. we:

1) Tested rehosted. approved, XNavy Ztandard 4dpp.ications
Frograme and Data Bases against their Tegt Zpec.ficationg and
the congtraintz of <“he Zontracts Speclilcation

(2) Tested z21: zontractor =zuppliced NDI and deveicped zoiftware
1ncluding ~he three-dimeng:ional data base, zgainzt comprehensz:iv
“est rplans

“3) Assesszed the AN/EMQ-!. :nterface and recelpt and drocessing
of real-time 2environmental catellize daza from NCAA. DMSF and
G0ES WEFAX., and category IV applications .rograms

{&) Asgeszed the proc Zging o! near reai-Lime environmenta.
data irom zources cther than SMQ-:. i(e.g., JATT, MELI., =tc:

(5) Assezsed ~he datva base manaz2ement functions as “2scr:bed :.n
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] Zimply. r=hosted zolilware aust 2ericrm =nactly ag 1o
:n TESS T.¢

sl

2) All zoftware must perrorm as expected,
tation and <raining received. Data reg:iding
nust be availrlable to all zotf+tware that requires % and =t
retrirevals zhould be gquick encugh =o as not Lo intertere
operational capabirlities. Data should remain :n the data
until the end of 128 useful 1l: t
shouid be =impl: nd efficient.
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) _ockheed songducied whree Tralning zagzlonz Ln Austio
Taxasz AL rferzonnel z2signad o Jt-IIA were tralned it
Locskheea. In additicn. Zome oI <hoze persgconnel Traines v The
zrntractor wers Lo wrain o additionarl zerssonnel st
NAVEAZTCOCEANCEN, .zing training materizaisz poroviied by the
TONLIACTOY

8) Tested at Lockheed, Austin. prior -0 DT-II¢

9) Zomputer szecurity wasg tegted bty NESSEC, 4nd was reported
zeparate.y. A TEMFEST <check was »aquesgted, tut was not
conducted as part o DT-IIA.

19) A team >f Lockheed. NAVELEXNSYZENGCZN and NUOARL W versonnel
were to conduct Accertance tesgtingz and nstail
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Cheok »ut crocedur2s aboard U

1) Jee presuliz of bjective 3 tor LT-II3.

0]
1]
(&)
10

2) The test plan was comprehensive encugh to thoroughly west
all software. in general, zoftware worked as expected, aithough

I
there were gseveral
that was contracto
subzequently prior

e

correctl guite well

osourge <ata Irom, zhe v Tegted and
success:I s

2} Froblems with the ZMQ-:lI interface piagued us through
testing. The fz1lure ts 1ngest Zatel..te pagges routinely. the
automatie iigabling -©f the rntertace, and other froblems.
~auzaed <hisg nterfaze ©o be unreliiable. Generally. oLagce the
rmags was raceived oty TESS(3 Ftorage, retrieval, o lay

a s
and man-yo
were alIo
and raw 2

- . - 1
Irlticaid

(4) ee resultz of objective . 1n DT-IIB rhaze.
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(5) See abjective 2 1n IT-IIB phacze.

{6) TEEE(3) zZraphicz MMI met all our regquirements. 32
complexity of the zystem, +“he display :unctiong were o
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formed at Lockheed, Austin, prior -o DT-II:.

2. t3 under evaluation sriter:a above.

#4 was 1nstailed, and succesgfully acceptance tegted
85 Theodore Hoozevel:s
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(g) NOC data fields
(2) Test the database management functioneg for the complete
life cycle of all data stated above.
(3) Exercise all applications programs extensively.
(4) Evaluate the flexibility of TESS(3) to meet divers=e prequir
ments with degraded input data, loss of compeonents, intertac
and interfacing systems.
(8) Test the bdcxground and live brief capability of the CCTV
interiace.
(6) Tes=st the hardcopy capability.
(7) Demonztrate the adequacy of the following TESS (3
raguirementsg:
(a) Characteristice (performance, reliability, maintaina-
bility, availability, etc)
{b) Design and construction
{c) Documentation
(d) Logistics
(e) Personnel and training
(8) Demonstrate that TESS(3) OPEVAL certification requirements
are met.
Evaluation Criteria. Para 2.b%.(1) applies to para 2.a.(1),

b.(2) applies to 2.a.(2), etc,.

(Q IT'

(1) Raw data ingest is the key to TESS(3)s ability to support
fleet requirements. TESS(3) afloat must be able to gimul-
taneousgly ingest data from several sgources. The current design
contains protocol to receive data from radio-teletype broad-
casts and Channel 8 of the fleet broadcast (environmental data?l.
It also has the ability to receive data through Fleet
Satellite Communicatione (FLTSATCOM). The=se are the primanry
shore based sources of data. User ab:ility to access all avail-
able data sourceg on a world wide basis requires a system that
allows software manipulation of the communications protocolis,
such that baud rate, par:ty, etc., can be adjusted to meet
current circumstances. Data ingest must also occur in the
background such that these operations are transparent to the
user and have little or no effect on system performance.

In gsitu data from the SMQ-11, and SMOOS gensgors must be able to
be ingested routinely and without constant monitoring.

(2) Although environmental data is perishable it must reside in
the computer for gspecified periods. Mass storage devices, 1in
particular the disks, must have enough capacity tc allow for
gtorage of all the data mentioned in the preceding paragraph.
Additionally, data retrieval muzt be fast enough so as not to
negatively impact operations. All data must be available for
the rehosted applicationg programs and new TESS(3) software.
TESS(3) is interfaced with the SMQ-1ll satellite receiver. It

o




must display images received on a specified geographical
background and be able to overlay both raw data reports and
output from computer models received from shore sites on that
same background. There must be sufficient storage to hold
Successive satellite 1mages to allow for coverage of a large
geographic area.

(3) In handling the data, TESS(3) uses software rehosted from
the existing TESS 2.6 software library in addition to newly
developed and commercial =software. TESS 2.8 software 1z part
ot the (Geophysics Fleet Misgsion Planning Library (GFMFL) which
hag been thoroughly tested and accepted. The TESS(3) rehcsted
version must perform exactly as the original and all new
software should perform as required by specifications.

(4) TESS(3) must be robust enough to support operations

despite loss of ancillary equipment. Losgs of a workstation
should not, for example, result in an inability to provide
support. In addition, the storage capability should be such
that data is maintained long enough to allow for some continued
operation after data sources are lost. This reliance on older
data, combined with local observations should allow for

the continued output of guality prcducts for a reasonable reriod
of time. There should be a fallback position for loss of
communications interfaces. For example, losgs of the SMQ-11
interface should never result in loss of satellite data, only
the inability to transfer the image to TESS(3).

5) As a display device, TESS(3) must routinely provide graphic:=
output to the CCTV. Virtually any product available to TESS(3)
should be available ag a CCTV disgplay. The disgplay must run both
as a background process and foreground process for live brief:z.
The CCTV image must be clear and free from interference. The
time necessary for creation of CCTV :mages =zhould not be
excessive.

—~

) While TESS(3) 12 not designed te outpur to hardcopy
primarily, there are instances when pr:in-er output is neces
Printer output zhould be clear, with good black/white contr
he output szhould ocecur within a reazonable time g0 as not
rezult 1n a long walt =tatug at the terminal initiating the

rintout. The printer zhould be capable of faithful prepresen-

ation of zhadesz of gray ror zZatellite imagez, >nd black lines
n a white vackground for all other printoute.

[vQ

<

(7) TESS(3) will be the only computer onboard capable of

producing a myriad of essential products which add to the
Commanders ability to fight a war. It is therefore absolutely




essential that TESS(3) hardware be capable of running around
the clock. While occasional oulages are expected, TEZZ(3)
must tail only infrequently in accordance with sgpec:ifications
and must be maintainable by a trained fleet Electronics
Technician. Sufficient apares must be maintained onboard.

In addition, the gystem and applications goftware must run
without failing. Execution of software should not terminate
abnormally due to terminal or system wide hangups. Operational
and maintenance procedures must be documented. TESS(3) will
be operated primarily by Aerographers Mates, of all ranks, wizth
varying computer backgrounds. The wide range of options
available makes a simple menu driven system necescsary. In
addition, the user 1nterface must be generally consistent to
allow for rapid learning of the system. OJT must be easzily
accomplished.

c. Limitations to Scope. Evaluation of TESS(3) ability to
receive queries from or provide data to other onboard computer systems
was not tested due to the non availability of these systems during the

Techeval time frame. These systems include the FDDS and NAVMACS.

d. BRegults.
(1) Objective 1, the ingest of data from all available sources,
tested asg fcllows:

- Channel 8 of the Fleet Multi-Channel broadcast appeared
flawles=.

- Foreign Radio Teletype was tested using the Halifax,

Nova Scotia broadcast. No problems were observed.

- S5SMQ-11 Satellite image ingest was marginally successfu.l.
With great attention to detail, we were succesgsful aprrox-
imately 50 percent of the time in receiving images trom
NOAA satellites, while we had a 20 percent success rate
with DMSP passes. These results are unacceptable from
an operational standpoint and must be corrected.

- The ingest of data from SMOOS gensors appeared to werk
well provided the sensores themselves were performing
correctly. There were occasional problems with the
3MOOS output display showing up on the wrong termina..

This was written up as a discrepancy report.

- We experienced no problems with manual entry of data.

- DAMA satellite receipt of numerical gridded fields from the
shore site was marginally successful. We learned, pr:i:cr to
Techeval that our 3¢0@d baud DAMA circuit was prone to
communicationg errors in the form of dropped bite o:
data. Thus, the shorter the transmission, the greater the
likelihood o0f guccess in receiving the data. Additionally,
TESS(3) protocol does not, at this time, allow for errors
in the receipt of gridded fields. Fields received with




error are discarded by the computer. Successful receipt of
gridded fields was hit and missg. Low resolution fields
(32 x 32), which took 3 minutes to trancsmit, were ingested
successfully far more frequently than the medium resolution
fields (54 x 64), which toox 10 minutes to transmit. If the
DAMA was particularly “clean” we received up to 75 percent
of the small grids sent from ashore. However, that might be
followed by a zero percent success rate. Medium grid fields
were never received with a success rate exceeding 20 per-
cent. Clearly, a more robust methodology must be employed
for production.

11 data input occured in the background, reguiring no operator

intervention. Receipt and processing of large amounts of data do

appear to slow the system down noticeably, as might be expected.

However, the system slow down wasg not of operational sign:ificance.

(2) Objective 2 concerns capacity of mass storage devices and
data base management functions. Storage capacity appears satis-
factory. Retrieval time 1s dependent upon the amount of data being
transferred and the current utilization of the compute
vzl time did not negat:ively effect operational capabl
A 1

data waz available acrcse the range of programs. Envi enta. dz:x
>erizhzble bDut muzt remain 1n the system fo» 1ts uzeful life

3) retained data for the requisite period.

(27 Objective 3 concerns the quality of the rehosted applicazions
software and newly developed software. Several Software Trouble
Reports (STRz) have been written against the latest software.

Mo=t of these STHRsz are written against newly developed software,

but some critical ones identify problems with rehosted appl:i-
cationg. The operational impact, particularly of the faulty rehosted
goftware, ieg great. All of the problems with the rehosted software
should be corrected prior to OPEVAL. The remaining problems have
been prioritized and the critical ones should also be corrected
prior to OPEVAL. Of these, the software required for proper inge=t
of satellite data from the SMQ-11 is of key importance.

4) Objective 4 relates to the computers ability to support

X itong despite the lozg of data, ancillary eguipment obr

ce=z. During testing thege losgzesz occured naturally. We
ed without a workstation during the first phase, zutfered
f data from the Fleet Broadcasgt on occazion and received
ta from the DAMA circuit. The EMQ-11 interface alszo

ome probleme. TESS(3) 12 a capable machine and handled
of a workstation well. In fact, except for the obvious
ct that one legs user had accessg to the computer, the losz of
rminal(s) is transparent to the other users. The storage of
ata allows TESS(3) to continue to support users for a given
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eriod of Time after the loss of data circuirts 2 mizht ¢
wpected, after 24 to 36 hoursg, the lossz of data would have a
1énificant i1mpact on TESS(3) There 1=, with the ab:
2 @nter 1n =g::u data through the keyboard, much that San
ontinue to accomrplish dezpite the lozg of data caicuis
ey interface oreblem occured with the SMQ-11 Thiz d.4d not
reclude obtaining sateilite imagery. but rather the TEZZ{3)
bility to receive 1t. The SMQ-1l worked pertfectly fin2 n a zuan:
~one meode.
5) Obrective 3 concerned the CCTV interface. The intertface
orked well with tha following exceptionsz:
- ZTome 1nterference i3 present in the CCTV disglay. Alvheous
the digpliay 18 in no way obsured, the interiersncs does o3
sur attenztion and muzt be 2liminated.
- Zatellite images typircally have tc be enhanced te bBring o
detail Thi=z enrhancement doesg not properly transiate to the
CCTV disgplay. Thisg zheoulid be fixed prior tce OFZVAL =¢
TEZZ(3) capabil:tieg with regard to CCTV can be :ully
demongtrated
- Time veguired to mak=z a CCTV digplay i= ggive. The
process 2hould be streamlined for production models.
ctive § discussed the hardcopy capabrlity. The TE:zZ T
Ter putz out 2 high gualiity copy Proplilemz noteas ara
- Tome o print, mezzured from the time the final command Lz
18 excaegs=ive. Thiz zhould be addressed for oroducu.on
- zatelllte mage output fhould be as we zarse acliuzs -
1T, with black linesg on 2 whizte Dackgrourd
cu 2 , v oapplicartion programsg outpui tlacse on whiote
Thes »memainder use 2 white line on biack ba Tone e
Thiz zhould Se addreszed pricr to 2roduct:

{(7) Chiective 7 deals n general with system periormance.

The «“r.=<.ca computer hardware has vet ¢ faii, 20 we have ac
Fpecillo figure=z fopr MIEF During Techeval, twe mincy harawars
railiuresg, which were not repairable by the ET. resulted in zcme
terminai down time. A complete zet o zpareg 1s necegzary aboar:
zhip Trotbably <he most digappointing aspect of TES3(3)
performance aboard ship wase the number of terminal hangurs
invariably, thegs hangups result .n {allure of programs Lo
conmplete. In 2 hi:gh OFTEMFO env:ironment, the reszult :ts
devasztaring. Thesge hangups severely l:m:it the operationii
uzefulnezz of the machine, TEEZES({(Z2) 12 generally well des:ined
and 2ate o usge. Two dizcrepancies were written regarding minor
degign flawse which made accessz to some gear and cablez
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